Intratumoral pharmacokinetic analysis by 19F-magnetic resonance spectroscopy and cytostatic in vivo activity of gemcitabine (dFdC) in two small cell lung cancer xenografts.
Gemcitabine, 2'2'difluoro-deoxycytidine (dFdC), has shown activity in several preclinical models, and presently the compound is being clinically evaluated in patients with lung cancer and other solid tumors. The cytostatic in vivo activity of dFdC was tested in the two human small cell lung cancer (SCLC) tumor xenografts CPH SCCL 54A and 54B in nude mice. Non-invasive monitoring of the uptake and elimination of fluorine in the individual tumors was performed by in vivo 19F-magnetic resonance spectroscopy, using a 2.9 T magnet. Five dose levels in the range 5-80 mg/kg i.p. every third day, four times were applied. Significant activity of gemcitabine was demonstrated in both SCLC tumor lines. The tumor line 54A is the most sensitive to radiotherapy, doxorubicin, and nitrosoureas; but in this case the 54B tumors were more sensitive to gemcitabine therapy than 54A. This difference in sensitivity seems to be related to different delivery or uptake of the compound in the two tumor lines, since the 19F-MRS demonstrated a significantly higher antitumor accumulation of fluorine in 54B tumors compared with 54A (p < 0.05, Wilcoxons 2-sided test) following the same single dose of the drug.